Shewanella putrefaciens, a saprophytic gram-negative rod, is infrequently recovered from clinical specimens. Although a number of clinical syndromes have been attributed to S. putrefaciens, the pathogenic role of this agent remains largely undefined. We report 16 cases of S. putrefaciens infection that occurred at the Veterans General Hospital -Kaohsiung in Taiwan between 1990 and 1995. S. putrefaciens infection was associated with a wide clinical spectrum including bacteremia/ septicemia, skin and soft-tissue infection, biliary tract infection, peritonitis, and empyema. Five of our patients had skin and soft-tissue manifestations, including fulminant periorbitofacial cellulitis, dacryocystitis, perineal abscess, finger abscess, and postcholecystectomy wound infection. These clinical features deviated from the chronic ulcers or infected burns of the lower extremities that have been described in previous reports. Seven (44%) of our 16 patients had bacteremia/septicemia, and all seven had underlying hepatobiliary diseases. S. putrefaciens was isolated in mixed cultures of specimens from 14 patients; Escherichia coli was the most common coisolate. Hepatobiliary diseases and malignancy were the major predisposing factors for S. putrefaciens infection of the biliary tract and S. putrefaciens bacteremia/septicemia.
ment with antibiotics, the patient died 63 hours after the onset Results of cellulitis.
During a 5-year period, S. putrefaciens was isolated from Patient 2. A 53-year-old man with terminal rectal carcinoma 21 clinical specimens obtained from 19 hospitalized adults. and intra-abdominal carcinomatosis developed a perineal ab-
The clinical specimens positive for S. putrefaciens were as scess; culture of the abscess yielded pure growth of S. putrefafollows: blood (seven specimens), aspirate or drained pus from ciens. There were numerous peritoneocutaneous fistulas with infected skin (five), bile (four), sputum (two), pleural effusion purulent discharge. No further microbiological study was per-(one), pus drained via puncture of lacrimal duct (one), and formed. The infection soon resolved after aspiration and antibidialysate obtained after peritoneal dialysis (one). S. putrefaotic treatment. The patient subsequently died of his underlying ciens isolates from three asymptomatic patients (two isolates malignancy.
from sputum, considered contaminants, and one from a skin Patient 3. A 71-year-old man with an obstructed nasolacriwound, considered a colonizer) were not included in this report. mal duct developed dacryocystitis. Culture of pus drained via
The remaining 16 patients had clinically significant infections, puncture of the lacrimal duct yielded mixed flora containing and their main clinical features are summarized in table 1. S. putrefaciens and Pseudomonas aeruginosa. The patient reAll 16 patients had underlying diseases, and 12 (75%) had sponded well to drainage and antibiotic therapy.
hepatobiliary diseases including biliary tract lithiasis (eight paPatient 4. A 53-year-old female with a 4-month history of tients), alcoholism with fatty liver (one), liver cirrhosis (one), aplastic anemia (treated with cyclosporine and steroids) prepancreatic carcinoma with hepatic metastases (one), and chosented with cellulitis over her right middle finger after being langiocarcinoma with hepatic invasion (one). The clinical specstabbed by a live perch. It was not known whether the perch trum of S. putrefaciens infection included skin or soft-tissue was from the sea or from fresh water. Culture of the aspirated infections (five patients), biliary tract infections (cholangitis pus yielded S. putrefaciens, methicillin-resistant Staphylococand/or cholecystitis; four), bacteremia/septicemia without reccus aureus, and viridans streptococcus. She had a low-grade ognizable source of infection (five), pleural empyema complifever that persisted while she was receiving treatment with cating intractable biliary tract infection (one), and peritonitis intravenous cefazolin and gentamicin; however, marked abatesecondary to peritoneal dialysis for glucophosphate intoxicament of the cellulitis and defervescence occurred 3 days after tion that resulted from a suicide attempt by drinking insecticide the antibiotic regimen was changed to piperacillin and vanco-(one). Seven patients developed bacteremia, and all had undermycin. lying hepatobiliary diseases. Five patients died, and S. putrefaPatient 5. A 69-year-old man with a history of cholelithiasis ciens infection was the cause of death for three of these patients, and chronic cholecystitis presented with postcholecystectomy all of whom had hepatobiliary disorders or malignancy. wound infection and a subcutaneous abscess. Culture of the S. putrefaciens was isolated in mixed culture from 14 pabile was not done during the cholecystectomy. Two of two tients. E. coli was the most common coisolate and was recovcultures of the pus obtained during wound debridement yielded ered from seven patients. Other coisolates included Klebsiella Escherichia coli and S. putrefaciens. pneumoniae (three patients), enterococcus (two), P. aeruginosa (one), Morganella morganii (one), Aeromonas sobria (one), S. aureus (one), viridans streptococcus (one), Bacteroides fragilis (one), and Proteus mirabilis (one). Fifteen of the 16 clinically Materials and Methods pathogenic strains (except that from patient 13) were available for further biochemical testing. Only the isolate from patient We reviewed the clinical microbiology records of all cultures 8 belonged to biovar 1, and the remaining 14 strains were positive for S. putrefaciens from clinical sources at the Veterans biovar 2. Antimicrobial susceptibility testing showed that these General Hospital -Kaohsiung, Taiwan, from January 1991 strains were susceptible to a wide variety of commonly used through December 1995. In all instances, isolates were gramantimicrobial agents, except cefazolin and penicillin (table 2) . negative, nonfermentative, hydrogen sulfide -producing, oxi-
The most surprising finding was that most of the isolates were dase-positive rods. They were all identified with use of an ID susceptible to erythromycin, which generally is not active 32 GN profile (API system; bioMérieux, Marcy l'Etoile, against gram-negative bacilli. France). We then reviewed the patients' medical records to obtain pertinent clinical and laboratory data. Biovars were determined on the basis of the saccharolytic activity, growth on Discussion salmonella-shigella agar, and salt tolerance of the isolates [34] . Antimicrobial susceptibility tests were done with use of paper Infection due to S. putrefaciens is rare. NOTE. BTI Å biliary tract infection; BTL Å biliary tract lithiasis; CA Å carcinoma; Cfaz Å cefazolin; Clex Å cephalexin; Cm Å clindamycin; Cper Å cefoperazone; Ctax Å cefotaxime; Czid Å ceftazidime; EIS Å endoscopic injection sclerosing therapy; EV Å esophageal varices; Gm Å gentamicin; GV Å gastric varices; Mtz Å metronidazole; Pip Å piperacillin; Vm Å vancomycin.
* Died of cachexia due to underlying malignancy. † P. aeruginosa, A. sobria and enterococcus were isolated from a bile culture. ‡ P. mirabilis and enterococcus were also isolated in the bile culture. § E. coli was isolated from a blood culture, and P. mirabilis and K. pneumoniae were isolated from a bile culture.
x Sepsis and death were due to intractable biliary tract infection, not the empyema.
/ 9c38$$au26 07-21-97 13:39:20 cida UC: CID associated intra-abdominal infection had biliary tract infection, often with bacteremia/septicemia (table 3). The affinity of S. putrefaciens for bile may be partly explained by its lipophilia, which has been well demonstrated by its frequent isolawas recovered in pure culture in only 19 (39.6%) of these tion from fatty foods, petroleum, and oil emulsions [4] . cases, whereas the organism was recovered in pure culture in Although peritonitis is a common complication of peritoneal 44.4% of cases of nonbacteremic infection. In our series of 16 dialysis, there were only three case reports of peritonitis due patients, S. putrefaciens was isolated in pure cultures in only to S. putrefaciens in patients undergoing continuous ambulatory two cases (patients 1 and 2). In view of the frequent association peritoneal dialysis [32] . In another study [27] , a case of of S. putrefaciens with other bacterial pathogens [12, 21, 23, S. putrefaciens bacteremia with concurrent oligoarthritis during 33], the pathogenic role of S. putrefaciens remains unclear, peritoneal dialysis was reported. Peritonitis caused by this orand the clinical spectrum associated with S. putrefaciens needs ganism was also observed in one of our patients undergoing further delineation. peritoneal dialysis. In the 18 cases of cellulitis reported previously, S. putrefaMost strains of S. putrefaciens in our series were highly susceptible to commonly used antimicrobial agents that target ciens was associated with chronic ulcers or infected burns of 
